Summary: To explore the association between dietary habits and risk of hepatocellular carcinoma (HCC) mortality in Japan, univariate analyses was performed using data from the JACC Study. A cohort of 46,465 males and 64,327 females aged 40 to 79 in 19 prefectures in Japan completed the baseline survey during 1988-1990 and were followed up until the end of 1999. The hazard ratio (HR) of HCC mortality for each food item by gender, age group (40-59 and 60-79 years) and history of liver diseases was obtained by Cox proportional hazards model. Some categories, such as boiled rice, ham and sausage, chicken, fish and pickles among men without history of liver diseases and those of miso-soup, fish, carrots and squash, and potatoes among women without history of liver diseases showed a significant inverse association with HCC mortality. Frequent intake of eggs was significantly associated with increased HOC mortality in men without history of liver diseases. Potatoes and foods boiled down in soy sauce (tsukudani) showed a significant positive association, and pickles had a significant inverse association with HCC mortality in men with history of liver diseases. Frequent intake of coffee showed a significant inverse association with HCC mortality both in men and women with history of liver diseases. It is considered that further analysis using a multivariate Cox proportional hazards model including other confounding factors will be required for a more meaningful interpretation of the data.
INTRODUCTION
Hepatocellular carcinoma (HCC) is one of the most frequently occurring malignancies in Japan. Persistent infection with Hepatitis B virus (HBV) or Hepatitis C virus (HCV) is a major risk factor of HCC [1] . The impact of virus-associated HCC appears to be greater in Asia and Africa than in Europe and North America [2] . In Japan, approximately 80% of HCC cases are associated with HCV [3] , while HCV infection is associated with only 17.6% in southern Germany [4] . Heavy alcohol consumption increases the risk of HCC [5, 6] . Data on tobacco smoking and HCC risk are inconsistent. Some studies reported a significant effect of smoking on HCC risk [5, 7] . Aflatoxins are believed to be an important cause of HCC in some developing countries [8] . Several casecontrol studies have reported a significant protective trend with increasing level of vegetable intake [5, 9, 10] . Their impact on the risk of HCC differs in various populations. In Japan, the role of diet was investigated in the Large-Scale Census-Based Cohort Study by Hirayama [11] , which started in 1965 and was completed in the 1980s. The Japanese life-style, especially the diet, has changed rapidly in the last two or three decades. To evaluate the effect of this remarkable change in life-style on cancer risk, the Japan Collaborative Cohort Study for Evaluation of Cancer Risk sponsored by the Japanese Ministry of Education (JACC Study) was started in 1987. To explore the association between dietary habits and risk of HCC mortality in Japan, univariate analyses were performed using data from the JACC Study.
Subjects

SUBJECTS AND METHODS
In the JACC Study, a cohort of 110,792 subjects (46,465 males and 64,327 females) aged 40 to 79 from 19 prefectures in Japan completed the baseline survey during [1988] [1989] [1990] . Full details of the methodology for establishing the JACC Study cohort was described elsewhere [12] . The subjects were followed up until the end of 1999. Residential and survival status was confirmed by searching official residential roster for change of address or death, and death certificates were reviewed for cause and date of death with permission from the Director-General of the Prime Minister's Office.
The end point for the present study was death from HCC, coded as C22.0 in the International Classification of Diseases and Related Health Problems, 10th Revision (ICD-10). Subjects who either suffered from HCC at baseline or died from HCC within 2 years after registration to the JACC Study were eliminated from the analysis. Subjects coded C22.9, which meant liver cancer of unknown origin, were also excluded from the analysis. The total number of subjects was 110,688 (46,399 males and 64,289 females). A total of 287 male and 114 females died of HCC during the observation periods.
Questionnaire and data correction After obtaining informed consent for participation in the study, subjects were interviewed or filled in a questionnaire by themselves. The self-administered questionnaire included past and family history, health condition and lifestyle habits such as smoking, drinking, diet, physical exercise, occupation, and others. The questionnaire included the intake frequency of 33 food items, and the number of serving of boiled rice and miso soup eaten each day, and the number of cups of coffee, black tea, green tea and oolong tea consumed each day or each week. The 33 items were beef, pork, ham and sausage, chicken, liver, eggs, milk, yogurt, cheese, butter, margarine, fried food, fried vegetables, fish, fish paste, dried fish, green leafy vegetables, carrots and squash, tomatoes, cabbage and lettuce, Chinese cabbage, edible wild plants, mushrooms, potatoes, seaweeds, pickles, foods boiled down in soy sauce (tsukudani), boiled beans, tofu, oranges, fruits other than oranges, fruit juice and cakes. The five categories of frequency were as follows: scarcely any, l-2 times a month, l-2 times a week, 3-4 times a week and almost everyday. The original five categories of food intake frequency were reduced to three categories in the present study by considering the number of subjects in each group and establishing a meaningful cut-off frequency. The questions about 12 items (liver, cheese, butter, margarine, yogurt, fried food, fried vegetables, fish paste, Chinese cabbage, mushroom, boiled beans, juice) were omitted from the questionnaires in more than 3 Prefectures for regional reasons. Those items were excluded from analysis.
Each data set was transformed into the format of the JACC Study standard questionnaire, and submitted to the central office. The integrated data was tested for distribution and logical accuracy by a working group for data clean up. The process was described in more detail elsewhere [13] . 
RESULTS
Univariate analyses were performed separately by sex, age group (40-59 and 60-79 years) and history of liver diseases. HRs of HCC mortality associated with diet among subjects without history of liver diseases were presented in Table 1 -2. Some categories, such as boiled rice, ham and sausage, chicken, fish and pickles among men and those of miso soup, fish, carrots and squash, and potatoes among women showed a significant inverse association with HCC mortality. Frequent intake of eggs was significantly associated with a significantly increased HCC mortality in men aged 40-59.
HRs of HCC mortality associated with diet among subjects with history of liver disease were presented in Table 3 -4. Frequent intake of potatoes or tsukudani was significantly associated with increased HCC mortality in men aged 40-59. Near daily consumption of pickles had a significant inverse association with HCC mortality in men aged 60-79.
HRs of HCC mortality associated with coffee, black tea, green tea and oolong tea were shown in Table 5 . Among men and women aged 60-79 with history of liver diseases, drinking a cup or more per day of coffee had a significant inverse association with HCC mortality.
DISCUSSION
The protective effect of green-yellow vegetables on the risk of HCC has been reported in some studies in Italy [5] , Thailand [9] and Taiwan [ 10] . Recently, the beneficial effect of green-yellow vegetables on HCC mortality has been reported from the Hiroshima/Nagasaki Life Span Study in Japan [14] . Our finding that frequent intake of carrots and squash was associated with a significantly reduced risk of HCC mortality is consistent with the results of the earlier studies [5, 9, 10, 14] . A high intake of boiled rice was associated with a significantly reduced risk of HCC in the present study. The case-control study [5] of risk factors for HCC in northern Italy showed an inverse trend between HCC and whole-gain bread or pasta consumption. These findings may be interpreted as an indication that a generally poorer nutrition status increases the risk of HCC [5] .
In this study, coffee consumption was inversely associated with HCC mortality. Coffee drinking was reported to be inversely related to liver cirrhosis in some study [15, 16] . A case-control study [17] of risk factors for HCC in Italy and Greece indicated that the multivariate odds ratio was 0.7 for coffee drinkers compared to non-coffee drinkers.
There were some obvious limitations in this study. There were no data regarding serum determination of markers for HCV or HBV infection. HRs were obtained for history of liver diseases in an effort to partially make up for this defect. Although some food items were associated with HCC mortality in this study, interaction among the food items and other possible confounding factors such as smoking were not considered. Further study using a multivariate Cox proportional hazards model controlling potential confounding factors, will be required for a more meaningful interpretation of the present data. 
